Synergistic action of heparin and serum on basic fibroblast growth factor-modulated DNA synthesis and mitochondrial activity of cultured bovine corneal endothelial cells.
Basic fibroblast growth factor (bFGF) is a major mitogen and chemoattractant for many cell types. The synergistic role of fetal bovine serum (FBS) and heparin on the modulation of tissue-cultured bovine corneal endothelial cells by bFGF was studied. Cell modulation was assessed by DNA synthesis ([3H]thymidine incorporation), mitochondrial activity (MTT assay), mitochondrial volume (transmission electron microscope study), and cell shape in mitotically competent cells and cells mitotically inhibited by 5-fluorouracil, mitomycin C, and irradiation. The dose-dependent stimulation of bFGF was found to be different for DNA synthesis and mitochondrial activity, the maximal effective dose being 1 and 10 ng/ml, respectively. Supplementation of bFGF with FBS enhanced both DNA synthesis and mitochondrial activity and caused a shift in the dose response to lower bFGF concentrations for the DAN synthesis, but not for the mitochondrial activity. Supplementation of bFGF with heparin resulted in an additional response for the mitochondrial activity, but not for the DNA synthesis. In addition, bFGF increased mitochondrial volume and induced elongation of the cells. These processes were further enhanced by the addition of heparin to bFGF. These results suggest that serum and heparin have a differential effect on mitogenic and non-mitogenic cells processes modulated by bFGF.